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(54) Scan module CCD used as machine control sensor 



(57) According to one aspect of the present inven- 
tion a scanner comprises a transport mechanism for 
moving a document. A sensor detects a leading edge 
and a trailing edge of the document. The sensor turns 
off a drive mechanism when a leading edge of the doc- 
ument is detected. A drive mechanism is started when 



a trailing edge of a document is detected. A camera 
scans the document and detects a skew angle of a lead- 
ing edge and a trailing edge of the document. A front 
end controller receives a digital signal from the camera 
and detects the document in a field of the camera within 
a specified range of pixels. 
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Description 

[0001] This invention relates in general to scanners 
and in particular to sensors in scanners which control 
operation of the scanner cameras and paper transport. 
[0002] Digital scanners use a number of transmissive 
or reflective electro-optical sensors to control the move- 
ment of paper through the automatic document feeding 
(ADF) portion of a scanner and the camera movement 
in the platen section. In a typical sheet fed scannerthere 
is a first sensor to detect the presence of a sheet in the 
transport mechanism. This first sensor turns off the 
feeder motor when the sheet passes in front of the sen- 
sor and reactivates the feeder motor after the sheet 
passes beyond the sensor. There are typically five ad- 
ditional sensors in a line which detect skew of the doc- 
ument in the transport mechanism. Document skew in- 
formation is necessary to determine when to turn the 
camera on so that portions of a skewed document are 
not lost in the scanning process. These six sensors add 
additional cost to the manufacture of scanners. 
[0003] Other prior art attempts to solve this problem 
have not been completely successful. U.S. Patent No. 
5,384,621 which uses a charged coupled device (CCD) 
to detect the skew of a document on a platen by the use 
of a CCD with multi-frequency detection. In this patent, 
however, the paper is not moving. 
[0004] In the low volume production scanner market 
the unit manufacturing cost must be minimized in order 
for a product to be competitive. A major cost driver is 
the number of sensors. In order to control the movement 
of paper in automatic document feeding and the camera 
in the platen portion of the scanner there is a require- 
ment for multiple sensors. It would be desirable to pro- 
vide a scanner using fewer sensors thereby reducing 
the cost of the scanner. 

[0005] According to one aspect of the present inven- 
tion a scanner comprises a transport mechanism for 
moving a document. A sensor detects a leading edge 
and a trailing edge of the document. The sensor turns 
off a drive mechanism when a leading edge of the doc- 
ument is detected. A drive mechanism is started when 
a trailing edge of a document is detected. A camera 
scans the document and detects a skew angle of a lead- 
ing edge and a trailing edge of the document. A front 
end controller receives a digital signal from the camera 
and detects the document in a field of the camera within 
a specified range of pixels. 

[0006] According to the present invention a scanner 
controls the feeding and imaging of documents by using 
a CCD camera as both scanner and sensor. The scan- 
ner has limited sensing capability provided by the ultra- 
sonic double document sensor along with special reg- 
isters and interrupts provided by the front end controller 
imaging field programmable gate array here after re- 
ferred to as (FPGA). The special features of the front 
end controller (FEC) FPGA provide real-time sensing of 
pixel data as captured by the camera CCDs enabling a 
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second sensing means in addition to ultrasonic docu- 
ment detection subsystem (UDDS). 
[0007] This invention represents a unique method for 
using the CCD of the scanners camera to replace mul- 
5 tiple individual sensors, the control electronics associ- 
ated with the sensors, and the cost of the sensors. This 
is done by adding logic to the front-end hardware that 
receives data from the camera, and by controlling that 
hardware in the scanner firmware. This logic will provide 
10 the control firmware the ability to detect paper entering 
the cameras CCD in the automatic documentfeeder and 
detect contrasting features on the underside of the plat- 
en portion of a low volume scanner. This detection ca- 
pability will allow the scanners mechanisms to be con- 
's trolled with a minimum number of additional sensors. 
One additional sensor is only required in the ADF portion 
to avoid missing sensor events based on image content 
and to maintain the inter-document gap. 
[0008] According to one embodiment of the present 
20 invention, the CCD of the scanners scan modules, 
sometimes referred to as cameras, also operate as sen- 
sors and are used to locate and measure mechanical 
offsets from feeder to scan module and from home to 
scan area of the glass platen. 
25 [0009] Figure 1 is a functional block diagram showing 
inputs to a front end controller according to the present 
invention. 

[0010] Figure 2 is a side view of a scanner according 
to the present invention. 
30 [0011] Figure 3 is a top view of the scanner shown in 
Figure 2. 

[0012] Figure 4 is a view of the underside of the platen 
housing depicting platen type label features. 
[0013] Figure 5 is a timing diagram for the automatic 
35 document feeder portion of the scanner according to the 
present invention. 

[0014] Figure 6 is a timing diagram for a scanner ac- 
cording to the present invention showing detection of 
skewed documents. 
40 [0015] Figure 7 is a timing diagram for a scanner ac- 
cording to the present invention used as a platen scan- 
ner. 

[0016] Figure 8 is a timing diagram showing the hom- 
ing cycle of a scanner according to the present invention 

45 used as a platen scanner. 

[0017] The present invention will be directed in partic- 
ular to elements forming part of, or in cooperation more 
directly with the apparatus in accordance with the 
present invention. It is to be understood that elements 

50 not specifically shown or described may take various 
forms well known to those skilled in the art. 
[0018] Referring now to Figure 1 the sensing capabil- 
ity of the front end controller (FEC) 1 is programmable 
from a micro controller by means of a series of registers. 

55 The FEC 1 provides two types of sensing. A typical mi- 
cro controller that may be used is a power PC 15 avail- 
able from Motorola Corporation. The micro controller re- 
ceives inputs from and controls outputs to the ultrasonic 
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document detection system (UDDS) 16, the FEC 1 and 
the motor controller 1 9. Both sensing functions (primary 
and secondary) require the start 6 and end column reg- 
isters 7 be set indicating the starting and ending pixel 
positions of the CCD which will be included by the logic $ 
to determine if the sensor has detected a transition. A 
low to high transition occurs when a number of pixels 
greater than or equal to the number programmed in the 
number pixels register 8 become greater than the value 
in the threshold register 5. A corresponding high to low 
transition occurs when this number of pixels has their 
values become less or greater than the threshold regis- 
ter 5. In either transition the internal FEC signal edge 
detect reflects the current state of the pixel detect logic. 
The number of pixels 8, start 6 and stop 7 columns and 
the threshold register 5 values are programmable by 
setting their values in the FEC 1 registers. When a tran- 
sition occurs there will be an interrupt generated on the 
power PC CPU (PPC) 15. There is a free running line 
count register 9 to keep track of where in the image an 
edge is detected. The power PC 15 will determine the 
cause of the interrupt by reading the interrupt status reg- 
ister 4 of the FEC 1 . 

[001 9] This sensing capability is replicated in the form 
of a primary and secondary sensor. The primary sensor 
of the FEC uses the internal edge detect signal, the input 
primary sensor enable 13 and valid page force 11 sig- 
nals to generate the output valid page signal 18. The 
transition of the valid page signal results in an interrupt 
12 from the FEC 1 to the power PC 15. The secondary 
sensor has the same capability of the primary sensor 
except that it does not generate valid page on edge de- 
tect instead any state change of the FEC edge detect 
signal results in an interrupttothe power PC CPU (Note: 
as the name implies valid page force can always force 
valid page). The purpose of the primary sensor is to pro- 
vide real-time events to control the scanner mecha- 
nisms for the purpose of storing an image in the image 
buffer and is used in the ADF mode. The purpose of the 
secondary sensor is to detect transitions as previously 
defined to provide real-time sensing capability with the 
possibility of not storing an image in the image buffer. 
This is used primarily for platen motion control and ADF 
printer zone detection. 

[0020] The scannerfunctions in two main modes. This 
section describes the control requirements for the ADF 
mode. In general, the FEC 1 must provide the function- 
ality to permit the power PPC 15 the ability to capture 
images for documents fed through the ADF portion 34 
of the scanner even if they are not fed squarely to the 
CCD. This dictates that there be the ability to capture 
pixels from the image, which arrive early 70 (before the 
time to travel the distance from the UDDS to the CCD). 
The FEC must latch this condition so that image content 
does not allow valid page to be erroneously removed 
while the document is known to be present as indicated 
by the UDDS signal and reflected in the primary camera 
sensor enable (PSE). Then the FEC must provide a 
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means to capture pixels, which remain in the CCD view 
late 71 due to document skew on the trailing edge. In 
other words, there must be a means to accurately cap- 
ture an image with little or no chance of loosing image 
data. The only time the possibility exists for image data 
to be lost in during the small window of time late pixels 
are being captured and only if there is unusual image 
content 58 in that brief period that fools the FEC edge 
detect logic. 

[0021] There are two entities, which must be man- 
aged when the scanner is in the ADF scanning mode 
namely the document and their corresponding images. 
In the ADF mode the documents (pieces of paper) are 
automatically moved from the input tray 40 through the 
imaging system to the output tray 33 as shown in Figure 
2. The coordination of a number of mechanisms and 
electronic devices are required to do this. The feeder 
clutch when energized picks a document from the input 
tray 40 and engages it with the rollers of the ADF 34. 
Once the document is in the ADF 34 it will be moved at 
a constant velocity through the upper and lower CCDs 
until it ends up in the output tray. The purpose of moving 
the paper through the CCDs 26 and 29 is to capture a 
digital version of the image on front and rear side of the 
document. The image data is controlled by the logic of 
the FEC FPGA's 1 . Controlling this process so that a 
predictable throughput can be maintained requires real- 
time feedback from the sensors. The timing diagram de- 
picted in Figure 3 shows the coordination of the required 
signals to move and image two documents. 
[0022] First, the feeder clutch 51 is energized by the 
PPC until the document is detected by the UDDS 52 at 
which point it 51 is turned off. The UDDS signal 52 is 
received by the PPC 15 and remains enabled until the 
document exits 59 the UDDS 28. Given that the docu- 
ment is moving at a constant velocity and the UDDS 28 
is a known distance 39 from the CCD aperture the PPC 
can begin a timer to determine when the document will 
enter the CCD 26 and 29. 

[0023] The primary sensor enable signal 53 when ac- 
tive allows the FEC edge detect logic 1 to recognize the 
documents presence by detecting pixels at the CCD per 
the values written to the FEC control registers 4-1 0. This 
capability is required for documents not fed squarely 
with respect to the CCD. In this case there must be a 
means to capture image data prior to the timer event to 
avoid lost image data due to document skew. See Figure 
5, 70 versus 54 of Figure 6. 

[0024] At the point the FEC primary sensor 13 detects 
pixels, as indicated by the edge detect 54, it will set the 
valid page signal allowing the imaging hardware and im- 
age buffers 1 7 to process and capture the image 66, 67. 
At the same point the FEC will interrupt 57 and 12 the 
PPC 15 allowing it to determine that the image is being 
processed. 

[0025] In the case when the document is fed squarely 
the document will reach the CCD 54 at the point the tim- 
er is expiring. At this point the valid page force 55 will 
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be set active by the PPC which forces the FEC 1 to gen- 
erate valid page 18 and 55 if it has not already done so. 
It is likely, for square fed documents, that the FEC pri- 
mary sensor will also see pixels at the same instant 54, 
in either case the valid page (VP) 56 interrupt will be 
generated . There may be documents whose image 
content is of such a nature that the edge detect logic 
does not detect the threshold. The valid page force sig- 
nal 1 1 and 55 results in an image being captured for doc- 
uments with such image content and avoids a lost image 
even if it is invisible to the CCD 26 and 29. 
[0026] Once the edge detect logic has recognized an 
image 54 or the valid page force signal is enabled 55 
with the PSE signal 53 enabled the FEC logic 1 changes 
state and latches the valid page signal high 56. When 
in this state the FEC 1 does not reflect the edge detect 
signal 58 changes in valid page 56. The FEC remains 
in this state until the primary sensor enable signal is set 
low 60 by the PPC 15 at the point the document exits 
the UDDS 59 + (the time to travel distance 39) 60 . In the 
case when the document is fed squarely to the CCD the 
edge detect signal will go inactive at about this same 
time 61 . Latching this transition allows documents with 
image content that is constantly below the sensor 
threshold to be processed properly and ignore features 
which could fool the FEC 1 pixel detect logic such as a 
dark line parallel to the CCD 58 . The P PC will use a timer 
to keep valid page force 55 active until the PSE signal 
goes inactive 60 + (the time for the document to travel 
the distance 39 and 2) 64. This period of time is when 
pixels that appear late will be captured 71 . An example 
of late pixels occurring is the trailing edge of a skewed 
document 72, 73 shown in Figure 5, 71 . 
[0027] The timing diagrams also show the fact that in 
order to maintain the required throughout and given free 
space in the image buffer the feeder clutch needs to be 
activated to feed the next document prior to the previous 
document images being completely captured 65. 
[0028] The platen 41 mode allows a user the ability to 
scan documents which they do not want to feed through 
the ADF portion 34 of the scanner. This may be because 
the documents have odd features as previously de- 
scribed or they are to delicate or valuable to feed auto- 
matically. 

[0029] This mode of operation has minimally two 
phases namely the scan phase and the home phase. 
Both of these phases will use the secondary sensor of 
the FEC FPGA 1 and the motor controller interface. In- 
itially the PPC will command the platen motor to move 
the lower camera from hometo a distance in steps equal 
to the length of the move 38 in the scan direction at the 
velocity required for the specified resolution as shown 
in Figure 8 , 80. The motor controller 1 9 interface will also 
provide a parameter to the move command, which indi- 
cates a number of steps into the move to report an in- 
termediate event 81 This event will generate an inter- 
rupt 81 to the PPC at the instant the motor controller 
CPU has detected it has moved that intermediate 



number of steps. The motor controller 19 will do this 
while it maintains the motion of the camera without var- 
ying its velocity. This is required so that the power PC 
can enable the secondary sensor 1 4 just prior to reach- 
5 ing the platen type label 30 feature while previously ig- 
noring features of the underside of the platen which may 
have triggered a false FEC interrupt 12. Once this event 
has been received 81 by the PPC it will set the FEC 1 
registers 4-10 related to the secondary sensor 14 and 
10 enable secondary camera sensor enable (SSE) 82 so 
that an edge detect event 83 will trigger an interrupt 84. 
When the camera reaches the platen type label with the 
SSE setup, as previously described, an interrupt is re- 
ceived by the PPC generated by the FEC 12 it will in 

*5 turn generate valid page 86 and the imaging hardware 
will begin capturing the image in the image buffer 1 7 and 
1 8. This is possible given the dimensions of certain fea- 
tures of the scanner are defined and known to be within 
specified tolerances. These include the dimensions of 

20 the white patch 21 and 23 and the dimensions of the 
platen label 42-47 and 49 and their positions relative to 
the imaging area 48 and home 35 and 36. A typical plat- 
en type label is depicted in Figure 4. The platen type 
label has features which allows the scanner system to 

25 identify the type and size of the attached platen by cap- 
turing an image of it and analyzing characteristics of the 
image compared to known values as well as the location 
and size of the imaging area. The motor controller 19 
CPU will eventually recognize a point near the end of 

30 the move 87 and notify the PPC that it is about to decel- 
erate via an interrupt 88. The PPC will deactivate valid 
page force 88 as well as SSE 82 and the FEC 1 will 
lower valid page 89 and the image capture will end. 
[0030] At this point the power PC 15 will direct the mo- 

35 tor controller 1 9 to move the camera in the home direc- 
tion, at a high speed, distance 90 which brings it close 
to home just prior to the lower white patch 27. When this 
move is completed the motor controller 19 will interrupt 
the motor control (MC) 91 indicating this event. At this 

40 point the PPC will setup the secondary sensor 1 4 of the 
FEC 1 to detect the edge of the lower white patch 27 
and enable the SSE 95. The PPC 1 5 will then command 
the motor controller 1 9 to slow step in the home direction 
92 and will receive an interrupt from the FEC 93 when 

45 the white patch label is detected. At that instant the PPC 
1 5 will command the motor controller 1 9 to stop the plat- 
en motor. The lower camera will now be a known 
number of steps from home proportional with the width 
of the white patch 21 and the PPC will command the 

50 motor controller 1 9 to slow step that number of steps 96. 
The motor controller 19 will interrupt the PPC when this 
move is complete 97 and the camera will be home com- 
pleting the platen scan. 

[0031 ] The invention has been described in detail with 
55 particular reference to certain preferred embodiments 
thereof, but it will be understood that variations and 
modifications can be effected within the scope of the in- 
vention. 
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Claims 

1. A scanner comprising: 

a transport mechanism for moving a document; 
a sensor for detecting a leading edge and trail- 
ing edge of said document; 
wherein said sensor turns off a drive mecha- 
nism when a leading edge of said document is 
detected and starts a drive mechanism when a 
trailing edge of said document is detected; 
a camera for scanning said document and de- 
tecting a skew angle of a leading edge and a 
skew angle of a trailing edge of said document; 
and 

a front-end controller which receives a digital 
signal from said camera and detects said doc- 
ument in a field of said camera within a speci- 
fied range of pixels. 

2. A scanner as in claim 1 comprising: 

a micro controller which activates said camera 
for image capture only during the presence of 
said document in said camera field. 



10 
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20 
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8. A scanner as in claim 5 wherein said front end con- 
troller is comprised of hardware and software. 

9. A scanner as in claim 1 wherein said scanner com- 
prises an automatic document feeder. 

10. A method of scanning a document comprising: 

transporting a document past a sensor; 
sensing a leading edge of said document; 
turning off a drive mechanism when said lead- 
ing edge of said document is detected; 
sensing a trailing edge of said document; 
starting said drive mechanism when said trail- 
ing edge of said document is detected: 
scanning said document with a camera; 
detecting a skew angle of said leading edge 
and said trailing edge of said document; and 
capturing an image of said document when said 
document is in front of said camera. 



3. A scanner as in claim 1 wherein said front-end con- 
troller and said camera are a single unit. 



4. A scanner as in claim 2 wherein said front end con- 
troller is comprised of hardware and software. 



30 



5. A scanner comprising: 

a transport mechanism for moving a document; 
a sensor for detecting a leading edge and trail- 
ing edge of said document; 
wherein said sensor turns off a drive mecha- 
nism when a leading of said document is de- 
tected and starts a drive mechanism when a 
trailing edge of said document is detected; 
a first camera for scanning said document and 
detecting a skew angle of a leading edge and 
a skew angle of a trailing edge of said docu- 
ment; and 

a front-end controller which receives a digital 
signal from said first camera and detects said 
document in a field of said first camera within a 
specified range of pixels. 

6. A scanner as in claim 5 comprising: 

a micro controller which activates said first 
camera for image capture only during the pres- 
ence of said document in said first camera field. 
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7. A scanner as in claim 5 wherein said front-end con- 
troller and said first camera are a single unit. 



BNSDOCID: <6P. 



_1311106A1_I_> 



EP 1 311 106 A1 



O 



\ 



CO 



\ 



\ 



\ 



in 



\ 



o . 

h- Uj 

2d: 

o 

o 



8^ 



4. e> 
+t uj 
ujcc 

COCL 



uj ft: 

£§ 

Uj-J 

too 



coct: 
co g 
Uj «j 

COO 
CO o 



8 

CO I 



uj; 



o 
co £ 

3r 



o 

UJ 



Q: 

UJ 



8 

UJ 



O 




\ 



ceo 

s 8 



Uj 



Ms 



CO 

Q 

Q 



a. 



in 



BNSDOCID: <EP„ 



_1311106A1_I_> 



EP 1 311 106 A1 



42 



49 43 






/ 1 \ 

















45 



*47 



48 



FIG 4 



46 



BNSDOCID: <EP 131 1 106A1_I_> 



BP 1 311 106 A1 





cm in 



2 



o 

CD 



CD 



3^ 



00 

to 



to 



.1 

T 



r 
in 
in 



1 

CD 



in 



o 



C\J 



in 



o 
or 

UJ 
Q 
UJ 



CO 

o 

8 



UJ 

8! 



UJ 

Q 

UJ 
CD 
Q 
UJ 



UJ 

O 

or 

e 



or 
or 

UJ 



a. 

> 



LO 
CD 
U_ 



9 



BNSDOCID; <EP 131 1 106A1_I_> 



EP1 311 106 A1 




10 



BNSDOCID: <EP_ 131 1 106A1_I_> 



EP1 311 106 A1 




BNSDOCID: <EP 131 1 106A1 J_> 



11 



EP1 311 106 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 07 9445 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnLCI.7) 


Y 


US 5 568 281 A (DOWDY JACKLYN M ET AL) 
22 October 1996 (1996-10-22) 
* the whole document * 


1-10 


H04N1/00 

H04N1/19 


Y 


US 5 323 473 A (LAU SIMON C) 
21 June 1994 (1994-06-21) 

* column 1, line 20 - column 2, line 48 * 

* column 3, line 27 - column 5, line 13 * 

* rnluntn lfi 1 i fil — 1 inp * 

V.UIUMIIJ 1U, I IEIC Ul I I IIC VJ 


l-ie 




Y 


US 5 149 977 A (MITA KIKUO) 
22 September 1992 (1992-09-22) 

* column 5, line 10 - line 26 * 

* figure 1 * 


2,6 




Y 


US 5 805 306 A (HASEGAWA JUN ET AL) 
8 September 1998 (1998-89-08) 

* column 3, line 18 - line 21 * 

* figure 4 * 


2,6 




Y 


US 4 866 536 A (H0NJ0 TAKESHI ET AL) 
12 September 1989 (1989-09-12) 
* the whole document * 


1-10 


TECHNICAL FIELDS 
SEARCHED (lm.CI.7) 






H04N 


A 


US 6 154 293 A (CHI EH JUI-NU) 
28 November 2000 (2000-11-28) 
* the whole document * 






The present search report has been drawn up for all claims 







Place of search 

MUNICH 



Date of completion o1 the search 

27 February 2003 



Examiner 

Moorhouse, D 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant # taken atone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological baakg round 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the fifing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



12 



BNSDOCID: <EP. 



/I311106A1_I_> 



EP 1 311 106 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 07 9445 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

27-02-2003 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


US 5568281 


A 


22 


-10-1996 


DE 


69623889 Dl 


31-10-2002 










EP 


0757470 A2 


05-02-1997 










JP 


9139812 A 


27-05-1997 


US 5323473 


A 


21 


-06-1994 


NONE 






US 5149977 


A 


22 


-09-1992 


JP 


4037964 A 


07-02-1992 


US 5805306 


A 


08 


-09-1998 


JP 


6253099 A 


09-09-1994 


US 4866536 


A 


12 


-09-1989 


JP 


60091760 A 


23-05-1985 










DE 


3439144 Al 


09-05-1985 










GB 


2150393 A ,B 


26-06-1985 










US 


4622594 A 


11-11-1986 


US 6154293 


A 


28 


-11-2000 


NONE 







i For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



13 



BNSDOCJD: <EP_ 



_1311106A1J_> 



I* 



I HSS PAGE BLANK (uspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ iMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



y FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




THIS PAGE BLANK <usno) 



